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Abstract
This paper estimates the causal relationship between years of school-
ing and unemployment. The results are derived from a high quality dataset
containing observations on 13,896 twins. A control for twin pair specific het-
erogeneity is introduced by exploiting the twin dimension through the fixed
effects estimator. Although the OLS estimator reports a strong negative
correlation between education and unemployment, the relationship vanishes
once a control for unobserved ability is introduced. These results are consis-
tent with previous studies about the effect of education on unemployment
in a Swedish context. Altogether, the evidence would suggest that the neg-
ative correlation between schooling and unemployment is a result of more
able individuals self selecting into higher education.
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1 Introduction
The unemployment rates in Europe and the United States have remained rela-
tively high in the aftermath of the great recession. This raises important policy
questions since there is considerable evidence that unemployment imposes signif-
icant costs on the individual and society as a whole. Eliason and Storrie (2006)
found evidence that workers who are exposed to job displacement are subjected
to earnings penalties for up to 12 years. Moreover, Fagan and Freeman (1997)
found evidence that unemployment increases the risk of social dislocation and the
probability of engaging in criminal behaviour. In addition, results from Bell and
Blanchower (2011) indicated that youth unemployment diminishes adult happiness
and earnings prospects. Finally, Eliason, Lundborg and Vikstrom (2010) found ev-
idence that workers who are exposed to long term unemployment are subjected to
significant health deterioration.
Simple descriptive statistics demonstrates that groups with lower educational at-
tainments experience unemployment to a greater extent than better educated seg-
ments of the population. However, since educational attainments are assigned non
randomly, these results do not imply that further schooling diminishes the dura-
tion or incidence of unemployment spells. Hence, a more rigorous investigation
is required to determine if further investments in education have the potential of
reducing unemployment.
The difficulties of estimating the returns to schooling were formalized in a theo-
retical model of educational attainments by Card (2001). In the model, optimal
schooling decision are made by balancing the cost and benefits of education. More-
over, different individuals may have different tastes and aptitudes for education
which leads to different optimal schooling decisions. Since aptitude for education
is likely to be influenced by cognitive abilities, motivation and other character-
istics that improve labour market outcomes, statistical estimates of the returns
to schooling are likely to be confounded by unobserved heterogeneity. Moreover,
Blackburn and Neumark (1995) and Ashenfelter and Rouse (1998) found empiri-
cal evidence that unobserved ability do lead to upward bias in conventional OLS
estimates of the returns to schooling.
Previous research would thus suggest that a control for unobserved heterogeneity
is required if one wants to give a causal interpretation to the estimated impact of
education on unemployment. This paper uses high quality data on a large sample
of twins to control for unobserved ability. The control is introduced by exploiting
the twin dimension through the fixed effects estimator.
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By contrasting differences in educational attainments and years of unemployment
between identical twins, I will attempt to eliminate any potential bias introduced
by unobserved ability. The purpose of this paper is thus to answer the question:
Does further education reduce unemployment?
The data set used in this paper was constructed by the Swedish twin registry.
This is the largest twin registry in the world and it contains information about
approximately 170,000 twins. The data was collected through a survey conducted
in 1972-1973 where same sexed twins from the cohort born in 1926-1958 where
asked to respond to questions about their labour market experiences. The sample
consists of observations on 13,890 individuals and 6,945 twin pairs. In addition,
the data set contains information about the zygosity (term used to determine if
the twins are identical or not) of the twins. This allows the researcher to compare
how the estimated impact of education on unemployment changes with different
controls for unobserved ability.
Monozygotic (identical) twins posses identical sets of genetics while dizygotic (not
identical) twins do not. The fixed effects estimator will thus control for child-
hood environment and genetics if the sample is restricted to monozygotic twins.
A sample of dizygotic twins will by contrast only introduce a control for social en-
vironment. Estimates based on monozygotic twins should therefore be subjected
to less ability bias. I will use this information to examine the extent to which
unobserved ability drives the differences in employment rates among groups with
different educational attainments.
The schooling variable used in this paper was constructed through a combination
of survey and registry based data. This would suggest that measurement error
will introduce an additional source of bias. Building on Bound and Solon (1999),
I will consider the impact of measurement error when interpreting the results.
This paper is organized as follows: In the next section, I will provide a compre-
hensive review of the literature about the returns to education. The third section
reviews some theoretical contributions that make predictions about the impact of
schooling on labour market outcomes. The data is described in the fourth section
and the fifth section presents the econometric model. The sixth section will present
the empirical results and the final section provides a concluding discussion.
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2 Literatur Review
The economics literature is replete with estimates of various returns to education.
The research ranges from question concerning earnings premiums associated with
higher education, the health returns to schooling and the impact of education on
offspring outcome. The effect of further education on unemployment does however
remain a relatively unexplored area within labour economics.
Much research has been devoted to estimating the economic returns to educa-
tion. Since educational attainments are assigned non-randomly, conventional OLS
estimates are likely to be subjected to upward bias due to unobserved ability.
The difficulties of controlling for time invariant individual heterogeneity have lead
economists to study monozygotic twins.
Isacsson (2004) used data from the Swedish twin registry to estimate the earnings
premiums associated with different levels of educational attainments. By contrast-
ing differences in schooling and earnings between identical twins, the author was
able to hold constant some hard to measure factors such as intelligence and mo-
tivation. The evidence would suggest that earnings premiums grow with higher
levels of education. The average return to years of schooling was estimated to
about 3%.
Ashenfelter and Krueger (1994) and later Ashenfelter and Rouse (1998) used the
same research design to estimate the economic returns to schooling in an American
context. They did however find evidence of substantially larger earnings premiums
than Isacsson. Ashenfelter and Krueger found evidence that an additional year of
schooling increases earnings by 16%. The corresponding figure for Ashenfelter and
Rouse was 9%.
In addition to the vast literature about the economic returns to education, economists
such as Lundborg (2008) and Kenkel (1991) have been able to document a causal
effect of education on higher health status. Moreover, Lundborg et al (2012) used
a compulsory schooling reform in Sweden to instrument for parental education.
They found evidence of positive effects of maternal education on sons skills and
health status.
Despite the vast literature about the returns to schooling, little attention has been
paid to the potential reduction in unemployment induced by further education.
Some research within this area has nevertheless been carried out. Hall (2013)
exploited an educational reform in Sweden during the 1990:s to obtain exogenous
variation in years of schooling. The reform prolonged vocational programs and
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gave them a significantly larger theoretical component. The effect was evaluated by
comparing labour market outcomes of individual with different levels of educational
attainments during the great recession of 2008-2010. The researcher was unable
to find any evidence that additional schooling reduced the risk of unemployment.
Ashenfelter and Ham (1979) used data from the University of Michigan Income
Dynamics Survey (IDS) to estimate the impact of schooling on unemployment
in an American context. The evidence indicated that further education reduced
unemployment incidence but left duration unaffected. They did however find evi-
dence that work experience reduced unemployment duration.
Stenberg (2005) used registry data from SCB (statistics Sweden) to examine the
effects of the Adult Education initiative (AEI) on unemployment in Sweden. The
topic of this paper does however differ slightly from the question that I attempt to
answer. Stenberg evaluated the impact of AEI on unemployment incidence and du-
ration. The effects of the program were however defined as the difference between
what would have happened if the participants had instead entered into vocational
Labour Market Training (LMT). This was another labour market program intro-
duced by the government to reduce unemployment. The counter factual used in
Stenbergs paper does therefore involve enrolment into another labour market pro-
gram. In this paper, the counter factual is simply not obtaining an additional year
of schooling.
This is an important distinction since positive results in Stenbergs paper does not
necessarily imply that further education reduces unemployment. The estimates
could come out positive event though the effect is actually zero if the other program
harms its participants employment prospects. This might sound far fetched but
several researchers such as Larsson (2003) and Gern and Lechner (2002) have
actually found evidence of labour market programs with detrimental effects on
its participants employment prospects. The evidence from Stenbergs study would
suggest that the AEI reduced unemployment incidence but lead to longer duration.
The net impact of further education on unemployment is thus ambiguous.
Finally, it is worth noting that the evidence about the returns to schooling suggests
that further education is worth more on the American labour market. This can
be seen by comparing the earnings premiums associated with higher education in
Sweden and the United States. Previous evidence would thus suggest that further
schooling in the United States should diminish the risk of unemployment to a
greater extent. The direct evidence of the impact of education on unemployment
reviewed in this paper is consistent with this observation.
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3 Theoretical Framework
There are primarily two competing schools of thought that make predictions about
the impact of education on labour market outcomes. Both frameworks attempts
to explain the empirically documented earnings premium associated with higher
education. One can however easily extend the line of reasoning to make predictions
about the impact of schooling on unemployment.
Human capital theory views educational attainments as a long term investment.
The costs of further schooling entails opportunity costs in terms of forgone earn-
ings and direct costs such as tuition fees (maybe not so relevant in a Swedish
context). Moreover, the individual will only undertake such an investment if life
time earnings are expected to increase with a sufficient amount. Since wages are
assumed to be a function of productivity, this would imply that further schooling
make workers more productive. See for example Willis (1986) for a deeper discus-
sion. Moreover, higher productivity is obviously an attractive feature in the labour
market. Employers will tend to value high productivity workers more since they
can contribute more to the firms output. The human capital view of educational
investments would therefore imply that further schooling diminishes the risk of
unemployment.
The Human capital explanation of the earnings premium associated with higher
education has however not gone unchallenged. The assumption that further school-
ing increases productivity has received a variety of criticism. Many researchers
have instead suggested that higher education can act as a signal through which
employers sort workers according to their levels of innate ability. The idea is ba-
sically that the costs of education are inversely related to ability since more able
individuals can ge through school with less effort. Employers would then exploit
this information during the screening process to get a good pool of applicants.
Moreover, if education produces an advantages during the screening process, one
would expect schooling to diminish the risk of long term unemployment.
In his famous signalling model, Spence (1974) did show that it is possible for
profit maximizing firms to pay wage premiums to better educated workers even
if schooling does not raise productivity. In addition, he showed that the earnings
premiums would induce wealth maximizing individuals to make educational invest-
ments. The idea behind the model is easily illustrated with a numerical example.
This builds heavily on Willis (1986).
Assume that the economy consists of low and high ability workers. Individuals
from the first group have a marginal productivity of 1. The corresponding figure
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for individuals in the second group is 2. If firms had perfect information, low and
high ability workers would thus earn wages of 1 and 2 respectively.
Now, assume that firms cannot perfectly differentiate between low and high pro-
ductivity workers. If firms were to offer competitive salaries to high ability in-
dividuals, workers from the other group would obviously have an incentive to
misrepresent themselves. Moreover, suppose that high ability individuals can sig-
nal their productivity by investing in higher education. This could be a credible
signal if the costs of getting an education are inversely related to ability. This
would be the case if the effort required to get an education is lower for high ability
individuals.
Consider the following equilibrium. The cost of higher education is 0.5 for high
ability individuals and 1.5 for low ability individuals. Since the two groups earn
wages equal to 1 and 2 respectively, the net benefit of an education is 0.5 for high
ability individuals and -0.5 for low ability individuals. In this simple example,
workers will thus self select themselves into different educational categories. Edu-
cational attainments will thus become a credible signal of high ability. Moreover,
firms will find that it is justified to pay better educated workers higher wages due
to their innate level of ability.
The Human capital versus signalling debate about the earnings premium associ-
ated with higher education has however been proved difficult to resolve. It seems
reasonable to assume that the earnings premium could be decomposed into a pro-
ductivity and a signalling component. Ideally, one would however determine the
relative importance of each component empirically. This would be fairly straight-
forward if the researcher had access to experimental data.
Consider a simple example of how such a test could be constructed. Assume that
the economy consists of workers who either have a marginal productivity of 1 or
2. According to the signalling framework, marginal productivity is determined
by some innate level of ability and is unaffected by education. Building on the
previous equilibrium model, assume that the cost of education is 0.5 for high
ability individuals and 1.5 for low ability individuals. This would imply that
workers will not self select into higher education unless they have a marginal
productivity of 2. The human capital framework does by contrast state that
schooling raises productivity. In such a model, every worker would have an initial
level of productivity equal to 1. Those who choose to pursue further schooling will
increase their marginal productivity to 2.
In a controlled experiment, the researcher could simply randomly assign test sub-
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jects into lower and higher educational attainments. If productivity is unrelated
to education, one would expect both groups to have an average productivity of 1.5
at the end of the experiment. If on the other hand schooling raises productivity,
one would expect the average productivity in the group with further education to
be 2. The corresponding figure for the group with lower educational attainments
would instead be 1.
Economists are however rarely fortunate enough to have access to experimental
data. This is problematic since both frameworks would predict the same income
distribution in the simple economy described above. The signalling model would
predict that more able individuals self select into higher education. They would
then earn a wage equal to 2 simply because of their innate level of ability. The
human capital framework would also predict that better educated workers earn
wages equal to 2. The interpretation would however be that higher education
raised their productivity to a level that justified a higher wage. The identification
issue illustrated in this example is the reason why the empirical literature on this
issue is neither large nor persuasive.
4 Data
The data set used in this paper was constructed by the Swedish twin registry.
This is the largest twin registry in the world and it contains information about
approximately 170,000 twins. The data was collected through a survey conducted
in 1972-1973 where same sexed twins from the cohort born in 1926-1958 where
asked to respond to questions about their labour market experiences.
The ”years of unemployment” variable was constructed by first asking the respon-
dents if they are or had ever been unemployed. Those who said yes where then
asked to provide information about how many years they had been unemployed.
The other important variable used throughout the empirical part of this paper is
”years of schooling”. This variable was constructed through a combination of self-
reported educational attainments and register based data. Moreover, one would
typically expect survey based variables to be measured with error. The analysis in
this paper will be performed under the assumption of classical measurement error.
The Swedish twin registry did nevertheless receive answers from 36,000 individu-
als and 14,000 twin pairs. Every respondent in the sample has been linked to the
national income registry. The earnings variable is thus constructed with registry
based data so measurement error should be minimal. Moreover, the analysis of
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earnings will be restricted to income from labour market participation. The ”in-
come” variable is thus defined as annual earnings from employment before taxes.
Note that it has been inflated to the price level of 2007.
A substantial part of the original sample will however be deleted. Several of
the respondents failed to provide information about their unemployment history.
Moreover, the ”years of schooling” variable has not been constructed for every
respondent in the sample. In addition, twin pairs were information about one
twins education or unemployment history is missing will have to be deleted since
this renders the within twin pair variation undefined.
Twins with identical levels of educational attainments will also be deleted from
the sample. Since the fixed effects estimator uses within twin pair variation to
estimate the parameters, twins with identical levels of educational attainments
will not alter the estimates. This would imply that the OLS and the fixed effects
estimates are obtained through different samples. Any comparisons between the
estimates would thus be meaningless.
The available sample is reduced to 13,896 observations and 6,948 twin pairs. This
includes 4,812 monozygotic and 8,842 same sexed dizygotic twins. Note that the
zygosity of 242 twins has not been determined. The method used to distinguish
monozygotic from same sex dizygotic twins has been proven to have 98% or higher
accuracy, Lichtenstein et al (2002). Descriptive statistics of the available sample
is provided in table 1 on the next page.
The gender distribution in the sample is very balanced. Approximately half of the
sample is male and female respectively. A fairly small share of the respondents
(9.8%) has ever experienced unemployment. Moreover, the average age is just
below 30 so the data consists of observations on fairly young individuals.
It is clear that the sample does not consist of particularly well educated individuals.
The average amount of schooling is about 11 years which is just below what is
required to finish secondary school. In addition, the average income that the
respondents had in 1973 is fairly low. These results are however not surprising
since some of the respondents are very young. The survey was conducted in 1973
and includes individuals born in 1958. Some of the respondents will thus be 15
years of age.
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Table 1: Descriptive Statistics: Means
Full sample MZ twin DZ twins
Years of schooling 11.36 11.53 11.289
(2.9) (2.9) (2.906)
Income 128,400 129,565 127,943
(110,518) (111,300) (110,390)
Gender dummy 1.51 1.53 1.509
(0.5) (0.5) (0.5)
Unemployment dummy 0.098 0.1 0.096
(0.297) (0.3) (0.3)
Years of unemployment 0.054476 0.052 0.053
(0.48) (0.44) (0.435)
Age 29.2 29.39 29.07
(8.69) (8.7) (8.6667)
Observations 13,896 4,812 8,842
1 Notes: The standard errors are reported within parenthe-
ses. The gender dummy equals 1 if the respondent is male
and 2 otherwise. The unemployment dummy equals 1 if the
respondent has experienced unemployment and 0 otherwise.
The monozygotic and same sexed dyzgotic twins appear to be very similar. All
of the available variables are almost identical in the two sub samples. This would
imply that differences between fixed effects estimates based on MZ and DZ twins
can be attributed to different controls for ability.
5 Empirical Model
The economics literature is replete with estimates of the link between education
and labour market outcomes. The research has primary been focused around
the earnings premium associated with higher education. Estimating the causal
effect of education on earnings without experimental data is however problematic.
This was illustrated in a theoretical model of educational attainments by Card
(2001). The model asserts that optimal schooling attainments are determined by
balancing the costs and benefits of education. Moreover, different individuals may
have different tastes and aptitude for education. This leads to different optimal
schooling decisions.
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Furthermore, it is generally assumed that the effort required to get an education
is inversely related to ability. This would suggest that high ability individuals
on average obtain more education. If we accept the analysis above, it would
follow that the schooling variable in conventional earnings equations is endogenous.
Moreover, ability is typically assumed to increase earnings so conventional OLS
estimates will tend to overestimate the returns to education. The endogeneity
problem is easy to illustrated with a concrete example. Consider the following
earnings equation:
Yi = α + β
TXi + γSi + λAi + i (1)
Where Yi is individual i:s earnings. It is assumed that Y depends on some kx1
vector of covariates (X) containing features such as gender, age, ethnicity and so
forth. Earnings are also influenced by years of schooling (S) and some unobservable
level of ability, (A). The ability variable contains unobservable features such as
intelligence, motivation, soft skills and so forth. The ability variable is however
unobservable so the researcher will end up estimating:
Yi = α + β
TXi + γSi + µi (2)
µi = λAi + i (3)
The OLS estimator will thus have the following probability limit;
plim
n→∞
γols = γ +
λCov(A, S)
V ar(S)
(4)
The covariance between unobserved ability and schooling is typically assumed to
be positive. Equation (4) would thus suggest that the conventional OLS estimator
is subjected to upward inconsistency.
Several researchers have attempted to solve the endogeneity problem with monozy-
gotic twins. The twin design rests on the assumption that the ability variable in
equation (1) is identical within any given twin pair. The justification for such an
assumption is partly that monozygotic twins possess identical sets of genetics. In
addition, twins are exposed to the same childhood environment. It would therefore
seem reasonable to assume that twins are identical with respect to unobserved abil-
ity. Within twin pair variation in schooling is therefore assumed to be exogenous.
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This research design has been used extensively to examine the causal link between
education and earnings. See for example Bonjur et al (2003) for twin based esti-
mates of the returns to schooling in British context. In addition, Isacsson (2004)
and Ashenfelter and Krueger (1994) used the same research design to estimate the
returns to schooling in a Swedish and an American context respectively.
The twin design did however not go unchallenged. Bound and Solon (1999) raised
some serious objections to it. The twin design rests on the assumption that the
ability variables in equation (1) is identical within any given twin pair. Bound and
Solon did however argue that this is an implausible assumption. They pointed out
that in some extreme cases of the so called twin transfusion syndrome, monozygotic
twins can have dramatically different birth weights. This is due to an uneven
distribution of nutrition in the uterus.
Behrman, Rosenzweig and Taubman (1994) used a sample of monozygotic twins
from Minnesota to examine differences in birth weights between identical twins.
Their results indicated that significant differences are quite common. Moreover,
birth weight disparity’s were also found to have a strong correlation with differences
in educational attainments. This is not surprising since there is a well documented
link between birth weights and cognitive ability, see for example Richards et al
(2001).
Bound and Solon (1999) concludes that it is implausible to assume identical levels
of ability within any given twin pair. Moreover, depending on the extent to which
within twin pair differences in ability drives differences in schooling, the fixed
effects estimator might be subjected to just as much inconsistency as the estimator
in equation (4).
In addition, Bound and Solon (1999) pointed out that the twin design is likely to
amplify the impact of measurement error. Due to the similarities between identical
twins, one would expect educational attainments within twin pairs to have a strong
correlation. Within twin pair differencing will therefore delete a substantial part
of the ”signal” component of the proxy variable. There is however no reason
to expect a corresponding reduction in the noise from measurement error. The
relative importance of measurement error will thus be amplified if one uses the
twin design.
This causes some concern since unobserved ability causes upward bias in the esti-
mated returns to education. Measurement error does by contrast bias the estimator
towards zero. Moreover, it seems unclear whether unobserved ability or measure-
ment error introduces the dominant source of bias. This would suggest that the
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bounding properties of the twin based estimates are lost.
The twin design can however be saved with some additional assumptions. Monozy-
gotic twins have identical sets of genetics and have been exposed to the same child-
hood environment. One would therefore expect differences in ability between twins
to be negligible most of the time. Moreover, the similarities between monozygotic
twins would also suggest that educational attainments within twin pairs are highly
correlated. One would therefore expect twin based estimates to amplify the effect
of measurement error substantially. Under the assumption that any ability bias is
dominated by the effect of measurement error, the twin based estimates could be
viewed as a lower bound on the returns to education.
Consider two individuals who would be identical with respect to the ”years of
unemployment” variable if they had the same education. Then randomly assign
an additional year of schooling to one of them. Is there an expected difference in
the ”years of unemployment” variable? This question: ”Does further education
reduce unemployment” is what this paper will attempt to answer. More formally,
the effect to be estimated is given by:
yi = E(ui|si = n)− E(ui|si = n− 1) (5)
Where ui and si are individual i:s years of unemployment and schooling respec-
tively. The effect will be estimated with the twin design. I will consider the
previous criticism of the research design in great detail when interpreting the re-
sults.
Consider the following set up:
Ui = α + β
TXi + γSi + λAi + i (6)
Where Ui is the number of years individual i has spent in unemployment. It is
assumed that U depends on some vector of covariates, (X), which contains features
such as age and gender. In addition, years of unemployment depends on years of
schooling, (S), and some unobserved level of ability, (A).
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Now, consider the same set up for twin pair i:
Ui1 = α + β
TXi1 + γSi1 + λAi1 + i1 (7)
Ui2 = α + β
TXi2 + γSi2 + λAi2 + i2 (8)
Where Xi1=Xi2 and Ai1=Ai2. Within twin pair differences in years of unemploy-
ment are thus given by:
∆Ui = γ∆Si + ∆i (9)
Since the sample consists of same sexed twins, the vector of covariates cancels out.
Moreover, unobserved ability is assumed to be identical within twin pairs. The
ability variable is thus eliminated. As outlined in the previous part of this section,
this assumption is probably too restrictive. I will therefore relax this premiss in
the next section.
6 Results
This section will present the empirical findings of this paper. The problems associ-
ated with estimating the causal relationship between schooling and unemployment
is that educational attainments are assigned non randomly. One would typically
assume that the costs associated with schooling are lower for high ability individ-
uals. This would be the case if the effort required to get an education is inversely
related to ability. The analysis above would thus suggest that high ability indi-
viduals on average obtain more schooling. More formally, this would imply that
cov(A, S) > 0.
Moreover, unobservable features captured in the ability variable will probably re-
duce the likelihood of experiencing persistent unemployment spells. More formally,
this would suggest that λ < 0 in equation (6). Looking at equation (4), it is easy
to see that this will render the conventional OLS estimator downward inconsistent.
The reduction in unemployment induced by further education will thus tend to be
overestimated.
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The twin design uses within twin pair variation in years of schooling and unem-
ployment to eliminate any potential bias introduced by unobserved ability. The
idea behind the twin design is illustrated in equation (9). Note that the ability
variable cancels out since it is assumed to be identical within twin pairs.
The previous section did however review some strong arguments for why this as-
sumption might be to restrictive. One could nevertheless interpret the twin based
estimate as a conservative assessment of the true effect. This does however require
the additional assumption that any remaining ability bias is dominated by mea-
surement error. It is easy to check if such an assumption is appropriate. One can
simply compare how the estimates change with different controls for ability. For
this purpose, I estimated model (6) with the entire sample and model (9) with
the monozygotic and same sexed dizygotic twins respectively. This produces the
results collected in table 2.
Table 2: Regressions, years of unemployment on schooling
Full sample DZ twins MZ twins
(OLS) (Fixed effects) (Fixed effects)
Years of schooling -0.0064*** -0.005** -0.0026
(-0.009 -0.003) (-0.01 0) (-0.01 0.0048)
Gender dummy 0.0145
(-0.0012 0.03)
Years of age 0.000984
(-0.0002 0.002)
Observations 13,896 4,421 2,406
1 Notes: *** p≤0.01, ** p≤0.05, * p≤0.1. Confidence intervals (95%)
are reported within parenthesis. The gender dummy captures the
effect of being female.
Since the regressions are be based on fairly large samples (ranging from 2,406
to 13,896 observation) I will rely on the asymptotic properties of the estimators
and not make any assumptions about the distribution of the error terms. The
Breusch-Pagan test provided strong evidence for heteroscedasticity in every model
considered. The test statistics were thus computed with Whites robust standard
errors. Furthermore, autocorrelation will not be considered since no time dimen-
sion was ever present.
The conventional OLS estimates are correctly signed but mostly insignificant.
There is a strong negative correlation between years of schooling and unemploy-
ment respectively. The estimate would suggest that an additional year of educa-
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tion reduces unemployment with 0.0064 years (or 2 days). The effect of schooling
is thus moderate but highly significant. Furthermore, the gender dummy would
suggest that being female increases the risk of unemployment. The estimate is
however insignificant. The OLS estimator does also report a positive correlation
between years of age and unemployment respectively. This is to be expected since
older individuals have been active on the labour market for longer periods of time.
They are thus more likely to have experienced events that increases the risk of
unemployment (such as recessions, downsizing, etc). This effect is however also
insignificant.
The estimated schooling parameter increases to -0.005 when the sample is re-
stricted to same sexed dizygotic twin. This would suggest that an additional year
of schooling reduces unemployment with 0.005 years (or 1 day).
The estimate remains significant but only at the 5% level. Note that there is no
need to control for age and gender in the twin design. The sample consists of
same sexed dizygotic and monozygotic twins. Every twin pair in the sample is
thus identical with respect to age and gender. Within twin pair variation will thus
eliminate these variables. This is illustrated in equation (9) where the vector of
covariates (X) cancels out. The estimated impact of schooling on unemployment
is reduced even further when the sample is restricted to monozygotic twins. The
effect is not even significant at the 10% level.
The previous part of this section outlined some arguments for why unobserved
ability is likely to bias the schooling parameter downwards. Moreover, monozygotic
twin pairs possess identical sets of genetics while same sexed dizygotic twins do
not. This would suggest that within twin pairs differences in ability are smaller in
monozygotic twin pairs. The fixed effects estimator will therefore remove a larger
amount of ability bias when the sample is restricted to monozygotic twins. The
empirical results produced in this paper is consistent with this argument since
the schooling parameter comes out closer to zero when the sample is restricted to
monozygotic twins. Moreover, both twin based estimates came out close to zero
than the corresponding OLS estimate. This would suggest that the twin design
did remove a substantial amount of ability bias.
The previous section reviewed some criticism against twin based estimates. Bound
and Solon (1999) argued that it is to restrictive to assume that unobserved ability
is identical within twin pairs. Moreover, they also pointed out that the twin
design is likely to amplify the impact of measurement error. This causes some
concern since unobserved ability will bias the schooling parameter downwards.
Measurement error will by contrast bias it towards zero. This would suggest that
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the bounding properties of the twin based estimates are lost. I did however argue
that it is plausible to assume that the effect of measurement error would dominate
any remaining ability bias if the sample is restricted to monozygotic twins. If we
accept that assumption, it would follow that the twin design yields a conservative
estimate of the reduction in unemployment induced by further education.
The pattern that emerges when one moves from the OLS to the fixed effects estima-
tor and then from same sexed dizygotic to monozygotic twins is entirely consistent
with this argument. The estimate based on monozygotic twins could thus be
interpreted as a lower bound on the impact of schooling on unemployment.
Measurement error could potentially cause some concern in this situation since it
generally leads to lower t-scores. This is easy to see since lower parameter estimates
reduces the numerator in the test statistic. In addition, measurement error inflates
the corresponding denominator since it increases the variance. Altogether, the t-
rations will therefore tend to be smaller than they would have been in the absence
of measurement error. The estimated schooling parameter is however not even
significant at the 10% level when the sample is restricted to MZ twins. The decision
not to reject the null hypothesis would therefore most likely have been the same
even in the absence of measurement error. Altogether, these results do not appear
to provide any evidence that further education reduces the risk of unemployment.
7 Conclusion
The purpose of this paper is to answer the question: ”Does further education
reduce unemployment?” Although the OLS estimator reports a strong negative
correlation between years of schooling and unemployment, the effect vanishes once
a control for unobserved ability is introduced.
Moreover, the estimated impact of schooling on unemployment is monotonically
going down as more rigours controls for ability are introduced. These results would
thus suggest that the negative correlation between education and unemployment
is a result of self selection bias. High ability individuals simply choose to pursue
more education. Furthermore, it is the same features that induces them to pursue
further schooling that improves their labour market outcomes. These results would
thus suggest that the negative correlation between schooling and unemployment
is spurious.
The second section of this paper reviewed some previous research about the im-
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pact of schooling on unemployment. Even though it is a relatively unexplored area
within labour economics, some research on this topic has been carried out. The
results produced in this paper are consistent with those presented in the literature
review. Hall (2013) used a different research design to investigate if further ed-
ucation reduced unemployment. The researcher exploited an educational reform
in Sweden during the 1990:s to obtain exogenous variation in years of schooling.
The effect was then evaluated by comparing labour market outcomes for groups
with different educational attainments during the great recession. The researcher
was however unable to find any evidence that further schooling reduced the risk
of unemployment.
Another paper that was presented in the literature review was Stenberg (2005).
The topic of this paper does however differ slightly from the question that I at-
tempt to answer. Stenberg compared the effects of two labour market programs
introduced by the government to reduce unemployment. The first program (AEI)
had an academic emphasis while the second program (LMT) offered vocational
training in sectors with insufficient labour supply. The effect of further schooling
on unemployment was thus defined as the differences between what would have
happened if the participants had instead enrolled into vocational labour market
training. Stenberg was nevertheless unable to find any persuasive evidence that
further schooling was more efficient in reducing unemployment.
Ashenfelter and Ham (1979) were by contrast able to document a negative relation-
ship between education and unemployment. This study was however conducted
in an American context. Moreover, the literature about the returns to schooling
would suggest that further education is worth more on the American labour mar-
ket. The research about the effect of schooling on unemployment reviewed in this
paper is consistent with this observation. Altogether, the results produced in this
paper are thus similar to those found in the previous literature.
The third section on this paper reviewed some theoretical contributions that makes
predictions about the impact of education on labour market outcomes. The two
frameworks considered were human capital theory and the signalling model in-
troduced by Spence (1974). Both frameworks attempt to explain the empirically
documented earnings premium associated with higher education. One can however
easily extend the reasoning to make predictions about the effect of schooling on
unemployment.
Human capital theory asserts that education raises productivity and that this leads
to higher wages for better educated segments of the population. The signalling
model does by contrast assert that productivity is determined by some innate
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level of ability and is unaffected by education. Schooling does however produce
an advantage in the labour market since it is a signal of high ability. The idea
is basically that more able individuals pursue more education since they can get
through school with less effort. Employers would then exploit this information
during the screening process to get a good pool of applicants.
I have argued that the human capital and signalling frameworks would suggest
that education diminishes the risk of unemployment. More productive workers are
obviously more valuable to their employers. One would therefore expect education
to reduce the risk of unemployment if the human capital explanation holds true.
Moreover, if education produces an advantage during the screening process, one
would also expect schooling to diminish the risk of unemployment. The results
produced in this paper strongly suggest that more able individuals choose to pur-
sue further education. The absence of a causal relationship between schooling and
unemployment would however suggest that employers fail to act upon this infor-
mation. In addition, the absence of a causal relationship between schooling and
unemployment appears to contradict the notion that education raises productivity.
The internal validity of the empirical results produced in this paper are arguably
fairly high. The twin based estimate can be viewed as a conservative assessment of
the true effect under the assumption that any remaining ability bias is dominated
by measurement error. The results produced in this paper does provide a strong
empirical foundation for such an assumption. The impact of measurement error
could potentially cause some concern since it typically raises the risk of type II
errors. The estimated schooling parameter was however not even significant at the
10% level. It is thus unlikely that the decision not to reject the null hypothesis
would have been reversed if the variables had been measured without error.
The external validity of twin based estimates has become a much debated topic.
Twins differ from singletons with respect to some important dimensions. It has for
example been pointed that twins influence each other to a greater extent during
their childhood than ordinary siblings. This effect has been attributed to their
psychological need to differentiate themselves from one another, Bound and Solon
(1999). It does however seam unlikely that these effects would influence how they
react to schooling.
Moreover, it has also been documented that singletons tend to have higher birth
weights than twins, Bleker et al (1979). This is somewhat problematic since it is
well known that lower birth weights are correlated with lower levels of cognitive
ability. This would thus suggest that a twin based study consists of observations
on more low skilled workers than a random sample from the Swedish labour force.
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There is however some evidence that the economic returns to education are slightly
higher for less able individuals, see for example Ashenfelter and Rouse (1998). One
would therefore expect schooling to decrease the risk of unemployment further for
low ability individuals. Twin based estimates should therefore tend to overestimate
the impact of schooling on unemployment. The external validity of these estimates
are thus not affected by this selection problem.
It is however worth pointing out that the generalizability of these results are fairly
low. It is for example unknown what type of education the individuals in the avail-
able sample have chosen to pursue. One would typically expect stark differences
in the marketability of different degrees. These results are therefore by no means
proof that all types of educational investments leaves the risk of unemployment
unaffected. It does however seem to contradict the notation that more schooling
necessarily reduces the risk of unemployment.
Moreover, these results are derived from data collected in 1973. It is therefore
unclear if they can generalized to the situation in the labour market today. The
educational system and the skills required to be competitive in the job market has
probably changed quite a bit since 1973. Further research would thus have the
potential of producing results that are somewhat more relevant the situation in
the labour market today.
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